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(57) Conventionally, print data is processed without 
being segmented. Consecutively input print jobs are 
therefore added to a queue until processing tor the pre- 
ceding print job is finished. In addition, in analyzing print 
data, since the overall load cannot be detected until the 
data is analyzed to the end, the management state of 
print jobs cannot virtually be determined until the last 
stage. This invention is designed to process and man- 
age print jobs in units of commands. In a printing appa- 
ratus, data received in units of print jobs are processed 
in units of command information, and the resultant data 
are linked, as needed. Immediately after a given print 
job is processed, processing for the next print job can 
be started. That is, this apparatus continuously process- 
es print jobs in units of command information without 
waiting tor the completion of overall processing for the 
print jobs, thereby allowing print job management con- 
trol with less wait time. 
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Description 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001 ] The present invention relates to a printing con- 
trol apparatus for controlling to print out a print job trans- 
mitted from a host computer and, more particularly, to a 
printing control apparatus for analyzing and printing 
print jobs, each having a data size as additional infor- 
mation, in units of commands, when data is exchanged 
between a client and a host, a printing control method, 
a storage medium in which a printing control program is 
stored, and a printing control system. 

DESCRIPTION OF THE PRIOR ART 

[0002] The prior art will be described with reference 
to Figs. 5 and 6. Fig. 5 shows the arrangement of a print- 
ing apparatus. Fig. 6 is a flow chart showing the opera- 
tion of the prior art which is to be performed upon recep- 
tion of data from a host computer 
[0003] Referring to Fig. 5, reference numeral 501 de- 
notes a printing apparatus main body; 502, a host com- 
puter (host) for sending data to the printing apparatus 
main body 501; 503, a input unit for receiving the data 
sent from the host 502; 504, a print processing unit for 
generating a video signal of each print page by analyz- 
ing the data of a print job; 505, a central processing unit 
for controlling the overall printing apparatus 501; 506, 
an output unit for the video signal of each page sent from 
the print processing unit 504 onto a printing paper sheet 
and outputting it; 507, a paper cassette for storing and 
supplying printing paper sheets; and 508, an operation 
unit that is used by a user to set a printing mode and the 
like. 

[0004] Conventionally, print data which is described 
in a printer language starling with a print start command 
and ending with a print end command (Fig. 8) is sent 
from the host 502 to the printing apparatus 501 shown 
in Fig. 5. 

[0005] In a peripheral device such as a printer, data 
received from a host computer includes print data that 
is to be actually printed and expressed in a page de- 
scription language (PDL), which is bracketed by com- 
mand information called a job language (JL). With this 
data, control on a print job and the like are performed. 
The JL is independent of the PDL but is expressed by 
the same text sequence. 

[0006] The data sent from the host 502 is received by 
the input unit 503 (step S601 in Fig. 6). The input unit 
503 determines that any data starting with a print start 
command is a print job, and handles the subsequent da- 
ta as one print job up to the detection of a print end com- 
mand. 

[0007] Upon detection of a print start command (JL), 
the input unit 503 sends a job start notification to the 



central processing unit 505. Upon reception of the job 
start notification, the central processing unit 505 in- 
structs the print processing unit 504 to start print 
processing for the currently received print job. 
5 [0008] Upon reception of this instruction, the print 
processing unit 504 loads the data from the input unit 
503 and prints the currently received print job (step 

5602) . 

[0009] Upon analyzing the data of the print job and 
10 completing a 1-page video signal, the print processing 
unit 504 sends the video signal to the output unit 506, 
and generates a video signal for the next page. Upon 
reception of the video signal, the output unit 506 re- 
ceives a paper sheet from the paper cassette 507, prints 
is out the video signal onto the paper sheet, and discharg- 
es it. When the print processing unit 504 processes the 
print job up to the print end command (YES in step 

5603) , the print processing unit 504 sends a print end 
notification to the central processing unit 505. 

20 [0010] The print processing unit 504 continues 
processing for the received print job until the print end 
command (JL) is received (NO in step S603). 
[0011] When another print job is sent from the host 
502, the print processing unit 504 performs the same 

25 processing as described above. Consider, for example, 
print jobs A and B, as shown in Fig. 8. 
[0012] When print jobs are continuously sent from the 
host 502, the central processing unit 505 may receive a 
print start notification of the next print job from the input 

30 unit 503 before receiving a print end notification of the 
preceding print job. In this case, the central processing 
unit 505 instructs the print processing unit 504 to start 
printing the next print job after receiving the print end 
notification of the preceding print job from the print 

35 processing unit 504. 

[0013] Upon completion of a print job A 801 (Fig. 8), 
print processing for a print job B 802 is started. 
[0014] If, therefore, it takes much time to analyze a 
print job in the print processing unit 504, another sub- 

40 sequent print job cannot be quickly executed/managed. 
[0015] Fig. 14 is a block diagram showing the sche- 
matic arrangement of a printing system that acquires in- 
formation and sets environment in such a conventional 
printing system. 

4$ [0016] In the conventional printing system, a host 
computer 109 is connected to a printing apparatus 110 
through a predetermined communication medium 1 41 3. 
[001 7] The host computer 1 09 includes an application 
unit 1 401 , a printer driver unit 1 402, a transmission buff- 
50 er 1403, an l/F (interface) driver unit 1404, and a utility 
unit 1405. 

[0018] The application unit 1401 provides the user 
with a graphical user interface and generates image da- 
ta suited to user's purpose. The printer driver unit 1402 
55 converts the image data generated by the application 
unit 1401 into page description language (PDL) data 
that can be printed. 

[0019] The transmission buffer 1403 temporarily 
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stores the PDL data generated by the printer driver unit 
1402. The l/F driver unit 1404 transmits the PDL data 
stored in the transmission buffer 1 403 to the printing ap- 
paratus 110, and transmits/receives information to/from 
the printing apparatus 1 1 0. The utility unit 1 405 acquires 
information from the printing apparatus 110 to provide it 
for the graphic user interface, or changes the environ- 
ment settings in the printing apparatus 110 in accord- 
ance with a request from the user. 
[0020] The printing apparatus 1 1 0 includes an l/F driv- 
er unit 1406, a reception buffer 1407, a JL (job control 
language) parser unit 1408, a PDL translator unit 1409, 
a rendering buffer 1 41 0, a rendering unit 1 41 1 , a printer 
engine unit 1412, and a device database unit 1413. The 
l/F driver unit 1406 receives PDL data transmitted from 
the host computer 109, transmits information about the 
printing apparatus 110, and receives environment set- 
ting information. The reception buffer 1407 temporarily 
holds the entire data received through the l/F driver unit 
1406 to buffer any delay in subsequent processing. 
[0021] The JL parser unit 1 408 analyzes the received 
data and determines, on the basis of predetermined JL 
information, whether the data supplied indicates infor- 
mation about the printing apparatus 110 or PDL data, 
thereby sending the data to the corresponding process- 
ing. The PDL translator unit 1409 performs PDL trans- 
lation processing for the PDL data sent from the JL pars- 
er unit 1408, thereby converting the data into interme- 
diate data as a rendering object suitable for rendering. 
The device database unit 1413 stores the information 
about the printing apparatus 110 which is set by the JL 
and acquires the information by the JL, or supplies it to 
the PDL translator unit 1409 on the subsequent stage. 
In this case, environment information indicates, for ex- 
ample, the number of copies. 

[0022] The rendering buffer 1410 temporarily stores 
the intermediate data of the rendering object generated 
by the PDL translator unit 1 409 until it is actually printed. 
The rendering unit 1411 generates image data as a bit- 
map image by actually rendering the rendering object 
temporarily stored in the application unit 1401 . The print- 
er engine unit 1412 receives the bitmap image generat- 
ed by the rendering unit 1411, and prints it on a medium 
such as a paper sheet by a known printing technique. 
[0023] The job control language (JL) will be described 
next. A print data transmission means using the JL will 
be described first. 

[0024] JL (Job Language) data is data that is gener- 
ated and transmitted by the printer driver unit 1402 of 
the host computer 1 09, together with PDL data, and has 
a text type structure. JL data includes an escape char- 
acter expressed as <ESC>. For example, the JL indi- 
cates finishing the processing performed by the PDL 
translator unit 1409 that has been operating, and pass- 
ing control to the JL parser unit 1408 to start parser 
processing, or transferring control to the PDL translator 
unit 1409 called "LIPS" (trademark of CANON. INC.) to 
perform PDL translation and rendering. With the above 



function of the JL, the printing apparatus 110 can prop- 
erly switch and print print data made up of different types 
of PDLs. 

[0025] Means for acquiring information from the print- 
5 ing apparatus 110 and setting environment information 
therein by using the JL will be described next. For ex- 
ample, the JL includes a command generated by a utility 
unit 905 of a host computer 900 and a command for ac- 
quiring the initial value of the number of copies (COP- 
10 |ES) set in the printing apparatus 110 from the printing 
apparatus 110. Note that the information "COPIES' is 
an example, and other pieces of environment informa- 
tion about the printing apparatus 110 can be acquired 
from corresponding character sequences. The JL also 
includes a command generated by the utility unit 1 405 
of the host computer 109, and a command to set the 
initial value of the number of pages to be printed by the 
printing apparatus 110 to "X". With the above function 
of the JL, the host computer 109 can acquire and set 
information about the printing apparatus 110. 
[0026] The following three problems are, however, 
posed in print processing performed in units of print jobs 
by using the JL as in the prior art. 
[0027] The overall load of a job cannot be detected 
unless data (PDL), of the data received from the host 
computer, which is to be actually printed is analyzed to 
the end. 

[0028] No job can be recognized unless PDL data is 
interpreted. 3 

[0029] Job management cannot be performed before 
PDL data is interpreted. 

[0030] Fig. 2 is a block diagram schematically show- 
ing processing for a print job in the print processing unit 
504 in an embodiment of the present invention. Accord- 
ing to the prior art, job management is allowed only from 
a queue 204 and the subsequent steps in Fig. 2. 
[0031] Since a print job is processed as serial infor- 
mation, when a plurality of print jobs are continuously 
input, print processing for a preceding print job must be 
completed to process the subsequent print job without 
any wait. More specifically, according to the prior art, as 
is obvious from the structure of the printing apparatus 
110 in Fig. 14, a print job is temporarily stored in the 
reception buffer 1407 before the job is interpreted by the 
JL parser unit 1408 that recognizes the job. For this rea- 
son, the print data input to the reception buffer 1407 is 
not recognized as a print job, failing acquisition and set- 
ting of information about all print jobs input to the printing 
apparatus 110. 

[0032] In addition, the print data generated by the ap- 
plication unit 1 401 of the host computer 1 09 is converted 
into PDL data by the printer driver unit 1 402 and is trans- 
mitted to the printing apparatus 110 through the trans- 
mission buffer 1403 and the l/F driver unit 1404. When 
acquisition of information about the printing apparatus 
110, setting of information, or job control is to be per- 
formed through the utility unit 1405 during data trans- 
mission, since exclusive control is performed by the l/F 
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driver unit 1 404, a request from the utility unit 1 405 can- 
not be satisfied until the above PDL data is completely 
transmitted. This impairs the real-time performance. 
[0033] Also, since the execution of print processing 
depends on the state of preceding print processing, the 
output timing and the like of a subsequent print job is 
unknown, requiring an excess wait time. Since all print 
jobs are processed uniformly regardless of the priority 
levels, even the execution of a job with a high priority 
must be suspended until the preceding print job is fin- 
ished. 

SUMMARY OF THE INVENTION 

[0034] The present invention has been made in con- 
sideration of the above situation, and has as a concern 
to provide a printing control apparatus which brackets 
or delimits data received by peripheral devices such as 
a printing apparatus by command information as in the 
prior art, and can recognize a job by only analyzing com- 
mand information without interpreting the entire PDL da- 
ta to be output by storing the command information itself 
or the data size following the command information in 
the command information, and includes a command 
print processing unit for analyzing the command infor- 
mation upon reception of data and a means for holding 
the job information analyzed by the command print 
processing unit, thereby allowing management/control 
of jobs on a sequence of processing immediately after 
data reception or following data reception, a printing 
control method, a storage medium storing a printing 
control program, and a printing control system. 
[0035] Accordingly, the present invention comprises 
the following arrangements. 

[0036] That is, there is provided a printing control ap- 
paratus for analyzing a print job and printing the print 
job, comprising: 

input means for inputting a print job in which printing 
management data and print data are separately set; 
analyzing means for analyzing the printing manage- 
ment data of the print job input by the input means; 
and 

management information storage means for storing 
printing management data for managing the print 
job on the basis of the analysis result obtained by 
the analyzing means, 

wherein the printing management data can be 
stored in the management information storage 
means without analyzing the print data of the print 
job using the analyzing means. 

[0037] When analysis of a new print job is started, the 
analyzing means assigns job identification information 
to the print job, sets the job identification information in 
a job management table generated in the management 
information storage means, and stores the print man- 
agement data. 



[0038] The apparatus may further comprise: 

data conversion means for converting print data, of 
the print job, which is to be printed into intermediate 
5 data; 

intermediate data storage means for storing the in- 
termediate data obtained by the data conversion 
means; and 

rendering means for generating image data to be 
printed from the intermediate data stored in the in- 
termediate data storage means, and outputting the 
image data to a printing unit. 

[0039] The printing control apparatus may further 
comprise a printing unit including printing means for 
printing image data on a recording medium. 
[0040] The apparatus may further comprise job con- 
trol means for, when job control data is input through the 
input means, performing control corresponding to con- 
tents of the control data for a print job specified by print- 
ing management data stored in the management infor- 
mation storage means on the basis of the print job and 
a control command designated by the job control data. 
[0041] The print job includes a job packet including 
identification information for identifying the printing man- 
agement data and the printing management data and a 
job packet including identification information for identi- 
fying the print data and the print data, and the job control 
data includes a job packet including identification infor- 
mation for identifying the control command and the con- 
trol command. 

[0042] The apparatus may further comprise data at- 
tribute recognition means for recognizing identification 
information included in the input data input through the 
input means, transmitting input data recognized as a 
print job to the analysis means, and transmitting input 
data recognized as job control data to the job control 
means. 

[0043] The input means is capable of two-way com- 
munication, and the job control means returns job infor- 
mation in a job management table set by job manage- 
ment data for print jobs stored in the management infor- 
mation storage means when the input job control data 
requests a list of print jobs in the printing control appa- 
ratus. 

[0044] The identification information includes size in- 
formation indicating a data size of data following the 
identification information. 

[0045] The analysis means analyzes identification da- 
ta of a job packet included in a print job, and skips the 
data by an amount corresponding to a size indicated by 
the size information included in the job packet when it 
is determined that the job packet currently being ana- 
lyzed is print data. 

[0046] When the input job control data indicates can- 
cellation of printing, the job control means controls to 
stop print processing for a print job specified by a job 
identification number included in the job control data. 
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[0047] When the input job control data indicates sus- 
pension or resumption of printing, the job control means 
controls to suspend or resume print processing for a 
print job specified by a job identification number includ- 
ed in the job control data. 

[0048] The job control means performs job control in 
the order of the analysis means, the data conversion 
means, and the rendering means. 
[0049] The management information storage means 
further stores priviledge information indicating a priv- 
iledge to perform job control, and 

the job control means performs job control on the 
basis of the priviledge information. 
[0050] The priviledge information is set with an oper- 
ation unit of the printing control apparatus. 
[0051] The priviledge information is externally input 
through the input means. 

[0052] The printing management data includes prior- 
ity information, and the print processing order is 
changed on the basis of the priority information. 
[0053] There are also provided a printing control 
method based on the above mechanism and a storage 
medium storing a printing control program. 
[0054] In addition, there is provided a printing control 
system including a host computer and a printing control 
apparatus, 

the host computer comprising: 
generating means for generating print job; and 
a job packet generating unit for generating a print 
job from a job packet including printing manage- 
ment data and identification information for identi- 
fying the printing management data and a job pack- 
et including print data and identification information 
for identifying the print data, and 
the printing control apparatus comprising: 
analysis means for analyzing the printing manage- 
ment data from the input print job; and 
management information storage means for storing 
printing management data for managing the print 
job on the basis of the analysis result obtained by 
the analysis means, 

wherein the printing management data can be 
stored in the management information storage 
means without analyzing the print data of the print 
job using the analyzing means. 

[0055] Other features and advantages of the present 
invention will be apparent from the following description 
taken in conjunction with the accompanying drawings, 
in which like reference characters designate the same 
or similar parts throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0056] 

Fig. 1 is a block diagram showing a printing control 



apparatus according to the first embodiment of the 
present invention; 

Fig. 2 is a block diagram expressing the processing 
performed in the first embodiment of the present in- 
5 vention; 

Fig. 3 is a view showing the format of communica- 
tion data in the first embodiment of the present in- 
vention; 

Fig. 4 is a schematic view showing a job manage- 
10 ment table in the first embodiment of the present 
invention; 

Fig. 5 is a block diagram showing a conventional 
printing control apparatus; 
Fig. 6 is a flow chart showing the processing for a 
15 print job in the prior art; 

Fig. 7 is a flow chart showing the processing for re- 
ceived data in the printing control apparatus of this 
embodiment; 

Fig. 8 is a view showing print job data; 

20 Fig. 9 is a view showing print job data in which des- 
ignated print times are set; 
Fig. 10 is a view showing the memory map of a re- 
cording medium in this embodiment; 
Fig. 11 is a sectional view showing the arrangement 

25 of a laser printer; 

Fig. 12 is a perspective view showing an ink-jet 
printer; 

Fig. 1 3 is a block diagram for explaining the opera- 
tion of the printer; 

30 Fig. 14 is a functional block diagram showing a con- 
ventional printing control apparatus; 
Fig. 15 is a functional block diagram showing a 
printing control apparatus according to the embod- 
iment of the present invention; 

35 Fig. 1 6 is a view for explaining the format of packet 
header information; 

Fig. 1 7 is a flow chart showing control on job packet 
generation processing in a host computer in the 
present invention; 

40 Fig. 18 is a flow chart showing control on print 
processing in the printing control apparatus of the 
embodiment of the present invention; 
Fig. 1 9 is a flow chart showing job control in the 
printing control apparatus of the embodiment of the 

45 present invention; 

Fig. 20 is a view showing a GUI on a utility window 
of the host computer in the present invention; 
Fig. 21 is a view showing the GUI for designating 
job control on the utility window in the host computer 

50 in the present invention; 

Fig. 22 is a view showing a job management table 
in the second embodiment of the present invention; 
Fig. 23 is a view showing a state in which a printing 
control program of the present invention is supplied 

55 from a storage medium to a computer system; and 
Fig. 24 is a view showing a memory map used to 
operate the printing control program of the present 
invention. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[First Embodiment] 

<Arrangements of Printing Apparatus and System> 

[0057] The present invention will be described in de- 
tail below with reference to the accompanying drawings. 
[0058] Fig. 1 is a block diagram showing a printing ap- 
paratus 110 including a printing control apparatus of the 
present invention. 

[0059] An input unit 101 controls communication be- 
tween this printing apparatus and a client such as a host 
computer 520. The input unit 101 can receive the print 
job data shown in Fig. 3. That is, the input unit 101 can 
receive information having a data structure composed 
of data for managing a print job, document data to be 
actually printed, data for printing control, and corre- 
sponding header portions added to the respective data. 
Referring to Fig. 3, each header information indicates a 
data size, but the type of data is not limited to this. For 
example, header information may be information for 
identifying data contents. 

[0060] A central processing unit (CPU) 102 controls 
the overall printing apparatus 110. 
[0061] An operation unit 103 provides an l/F to allow 
a user to directly operate this printing apparatus. 
[0062] For example, a print processing unit 104 ana- 
lyzes a command received through the input unit 101 
and print data (PDL). 

[0063] A storage unit 1 05 is made up of a ROM (Read- 
only Memory) used to operate this apparatus, a RAM 
(Random-Access Memory), a secondary storage unit, 
and the like. The RAM is a data storage area on which 
no restriction in use is imposed. For example, this area 
is used as a reception buffer for the input unit 101 or for 
mapping data in the print processing unit 104. 
[0064] An output unit 106 transfers the print data re- 
ceived through the input unit 101 , which is mapped into 
printable image information by the print processing unit 
104, onto a paper sheet. A paper cassette 108 supplies 
a paper sheet suitable for the processing performed by 
the output unit 106. 

[0065] Fig. 2 is a block diagram expressing print job 
processing in the present invention. * 
[0066] A command analyzing unit 201 sequentially 
analyzes the data received through the input unit 101, 
i.e., the commands of the print job shown in Fig. 3 (to 
be described later). Of the analyzed information, infor- 
mation to be managed as a job is stored in the job table 
shown in Fig. 4 (to be described later) and generated in 
the storage unit 105. 

[0067] The information to be managed includes the 
reception order (job number or the like), the user name, 
the file name, the processing state, and the like. 
[0068] A reception buffer 202 temporarily stores the 
actual output data, of the information analyzed by the 



command analyzing unit 201 , in the storage unit 1 05. 
[0069] A PDL analyzing unit 203 maps the print infor- 
mation (PDL) to be actually output, which is stored in 
the reception buffer 202, into printable image data. 
5 [0070] The queue 204 sequentially stores information 
to be transferred to an output unit 205 (to be described 
later) in the storage unit 105. 

[0071] The output unit (engine) 205 performs actual 
print processing, i.e., transfer of the print jobs sequen- 
ce tially stored in the storage unit 105 onto printing paper 
sheets. 

<Generation of Print Data> 

[0072] Print job data is generated by a host computer 
109. In this embodiment, the host computer 109 func- 
tions as a data generating means. 
[0073] Print job data can be mainly classified into 
three types of attributes, namely data for managing the 
print job, document data to be printed, and data for print- 
ing control. These data are described by command in- 
formation. Each command information has correspond- 
ing header information added thereto. That is, header 
information and command information are paired. Print 
job data is data described by using one or a plurality of 
pairs of header information and command information. 
[0074] Fig. 3 shows the arrangement of the print data 
received from the host computer 109. 
[0075] Reference numeral 301 denotes a series of 
commands associated with one print process, i.e., a job 
command. 

[0076] Reference numeral 302 denotes the packet 
header of a command 303 (to be described later). In this 
header, the data size of the command 303 is stored. 
[0077] Reference numeral 303 denotes a command 
indicating the start of the job. The data ranging from this 
command to an end command 309 is data to be man- 
aged as one job. 

[0078] Reference numeral 304 denotes the packet 
header of a command 305 (to be described later). In this 
header, the data size of the command 305 is stored. 
[0079] Reference numeral 305 denotes a parameter 
setting command and set data. 
[0080] Reference numeral 306 denotes the packet 
header of a command 307 (to be described later). In this 
header, the data size of the command 307 is stored. 
[0081] Reference numeral 307 denotes print data 
(PDL information) to be actually printed. 
[0082] Reference numeral 308 denotes the packet 
header of the command 309. In this header, the data 
size of the command 309 is stored. 
[0083] Reference numeral 309 denotes an end com- 
mand, which is paired with the job start command 303 
to identify the job information. 

[0084] Note that each of the above packet headers 
302, 304, 306, and 308 may contain information other 
than the size of the subsequent command, e.g., packet 
identification data. Information other than the data size 
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of each subsequent command is not specifically limited. 
[0085] Packet header information is not limited to a 
single type of information, and a plurality of types of in- 
formation may be written together. For example, data 
size information and identification data indicating wheth- 
er the data is control data or document data to be printed 
may be written together. Packet header information will 
be described in detail later with reference to Fig. 16. 
[0086] The print job 301 is transmitted/received in 
units of packets each including a packet header and a 
parameter as one data fragment. In this case, the word 
"packet" is not used as a narrower term meaning a pack- 
et in network data communication, but is used as a 
broader term meaning a data fragment. 
[0087] The information bracketed by the print start 
command 303 and the print end command 309 is han- 
dled as one print job unit. 

[0088] Fig. 16 is a view for explaining the structure of 
packet header information. The ordinate indicates the 
bytes; and the abscissa, the bits of the respective bytes. 
Referring to Fig. 16, "operation code" at the zeroth and 
first bytes indicates a 2-byte ID indicating the function 
of the packet The operation code can take the following 
values: 

0x0201 : job start operation 

0x0202: job attribute setting operation 

0x0204: PDL data transmission operation 

0x0205: job end operation 

0x0301: job control operation 

[0089] In this case, u 0x n means hexadecimal notation. 
In the packet header 302, the operation code takes the 
value of the job start operation "0201". In the packet 
header 304, the operation code takes the value of the 
job attribute setting operation "0202°. In the packet 
header 306, the operation code takes the value of the 
PDL data transmission operation "0204". In the packet 
header 308, the operation code takes the value of the 
job end operation "0205". "Job control operation" is add- 
ed to the packet header of a job control command trans- 
mitted from the host computer 1 09 to the printing appa- 
ratus 1 1 0. The operation code takes the value of the job 
control operation "0301". The job control operation is 
used for the processing to be descried later with refer- 
ence to Fig. 19. 

[0090] "Block number" at the second and third bytes 
is a number used to check the correspondence between 
a request and a reply when the transmitting side of the 
job packet requests the reply. If, for example, an error 
packet having a block number of 2 is sent back from the 
printing apparatus 1 1 0 after job packets having job num- 
bers of 1 , 2, and 3 are consecutively transmitted from 
the host computer 1 09, the transmitting side can specify 
that an error has occurred in the second transmitted job 
packet. 

[0091] "Parameter Length" at the fourth and fifth bytes 
is a field indicating the byte length of the data field after 



the 12th byte. This area can indicate 0 to 64 KB. The 
parameter length varies depending on the attribute in- 
dicated by the packet header. 

[0092] The sixth and seventh bytes correspond to a 
5 field indicating the respective flags of the job packets. 
These flags take the following values. 
[0093] Error flag: "1 " indicates that some error has oc- 
curred in the printing apparatus 110. This flag is added 
to a replay packet sent from the printing apparatus 110 
10 to the host computer 1 09. 

[0094] Notification flag: "1 " indicates that the printing 
apparatus 110 has information which it wants to notify 
the host computer 109 other than a reply to a request 
packet from the host computer 1 09. 
is [0095] Continuation flag: "1° indicates that since all 
the data cannot be set in the data field, the remaining 
data is sent using the next job packet. An operation code 
identical to that of the preceding packet must be set in 
the next job packet. 

[0096] Reply request: When transmission of a reply 
packet from the host computer 1 09 to the printing appa- 
ratus 110 is required, "1 " is set. When this value is 0, no 
reply is transmitted if the request packet is properly proc- 
essed. When an error has occurred in the printing ap- 
paratus 110, a reply packet with an error flag of "1" is 
always transmitted regardless of the value (0 or 1 ) of the 
reply request. 

[0097] "User ID 0 at the eighth and ninth bytes and 
"password" at the 10th and 11th bytes are areas used 
for authentication when operation that can be performed 
by using request packets is restricted for security rea- 
sons. 

[0098] In the area corresponding to the 1 2th and sub- 
sequent bytes, data (parameters and PDL data) corre- 
sponding to the operation code is stored. No data are 
present in the packets of the job start operation and the 
job end operation. 

[0099] In the job attribute setting operation, job at- 
tribute IDs to be set and job attribute values are set. Job 
attribute IDs are identifiers corresponding to attributes 
or environments associated with a job. IDs correspond- 
ing to the attributes of jobs defined by ISO-1 01 75 (DPA) 
(ISO: International Organization for Standardization) 
are assigned in advance. The following are typical ex- 
amples of job attributes: 

0x0101: job name 
0x0103: job owner name 
0x01 6a: job size 

[0100] In the PDL data transmission operation, PDL 
data is set in the data field. -Data can be stored in one 
job packet up to the maximum size that can be stored 
in the above parameter length, and can be stored up to 
64 KB. Data exceeding this size is divided and transmit- 
ted in a plurality of PDL data transmission operations. 
In this case, the above continuation flag is set to "1 ". 
[0101] Fig. 15 is a block diagram showing the sche- 
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matic arrangement of a printing system according to the 
first embodiment of the present invention. In the printing 
system according to the first embodiment of the present 
invention, the host computer 109 is connected to the 
printing apparatus 110 through a predetermined com- 
munication medium 1518 capable of two-way commu- 
nication. In the first embodiment of the present inven- 
tion, as the communication medium 1518, for example, 
a local interface defined by IEEE (Institute of Electrical 
and Electronics Engineers) 1284 is used. 
[0102] The host computer 109 of the printing system 
according to the first embodiment of the present inven- 
tion includes an application unit 1501, a printer driver 
unit 1502, a transmission buffer 1503, an l/F driver unit 
1504, a utility unit 1505, a logic channel control unit 
1506, and a job packet generating unit 1507. 
[0103] The functions of the respective units will be de- 
scribed below. The application unit 1501 provides the 
user with a graphical user interface and generates im- 
age data suited to user's purpose. The printer driver unit 
1502 converts image data generated by the application 
unit 1501 into page description language (PDL) data 
that can be printed by the printing apparatus 110. The 
transmission buffer 1503 temporarily stores the PDL da- 
ta generated by the printer driver unit 1502. The job 
packet generating unit 1507 generates job packet data 
from the PDL data stored in the transmission buffer 
1503. 

[0104] The utility unit 1 505 acquires information about 
the printing apparatus 110 and supplies it to the graph- 
ical user interface, and changes the environment set- 
tings in the printing apparatus 110 in accordance with a 
request from the user. The logic channel control unit 
1506 sets the job packet data sent from the job packet 
generating unit 1507 as data for a data channel, and 
also sets the state acquisition/environment setting data 
transmitted/received to/from the utility unit 1 505 as data 
for a management channel. The logic channel control 
unit 1 506 then forms the data to be sent through the two 
logic channels into a packet, thus converting the data 
into data for one physical channel. That is, since a com- 
munication medium 1518 is physically a one two-way 
interface (IEEE 1284 interface in this embodiment), the 
logic channel control unit 1506 is used to transmit/re- 
ceive two different types of data through one interface. 
[0105] The logic channel control unit 1 506 in this em- 
bodiment controls multichannel communication by us- 
ing the IEEE 1284. 4 communication scheme. Accord- 
ing to the IEEE 1 284. 4 communication scheme, data is 
transmitted/received in units of credits. In this scheme, 
a credit request is output first to transmit/receive data, 
and communication is performed by receiving a credit 
corresponding to the request. In this case, since two 
credits for management are always prepared independ- 
ently of the credit for data transmission/reception, a con- 
trol command can be received through a management 
channel (management credit) even during, for example, 
reception of print data in the printing apparatus. 



[0106] The l/F driver unit 1504 transmits the PDL data 
stored in the transmission buffer 1 503 to the printing ap- 
paratus 110 and transmits/receives information about 
the printing apparatus 110. 

s [0107] The printing apparatus 110 of the printing sys- 
tem according to the first embodiment of the present in- 
vention includes a logic channel control unit 1 508, a de- 
vice database unit 1509, a job pre-processor unit 1510, 
a reception buffer 1511, a PDL translator unit 1512, a 

10 rendering buffer 1513, a rendering unit 1514, a printer 
engine unit 1515, an l/F driver unit 1516, and an infor- 
mation management unit 1517. 
[01 08] The functions of the respective units will be de- 
scribed in detail below. The l/F driver unit 1516 receives 

75 PDL data transmitted from the host computer 109, trans- 
mits information about the printing apparatus 110, and 
receives environment setting data. 
[0109] The logic channel control unit 1508 converts 
the packet data received through the l/F driver unit 1 51 6 

20 into data sent to two logic channels, namely a data chan- 
nel and a management channel, and sends them to the 
subsequent stage. That is, if the packet data received 
from the host computer 1 09 is a print job, the logic chan- 
nel control unit 1 508 transfers it to the job pre-processor 

25 unit 1 51 0. If the packet data is packet data of a job man- 
agement command used to control the job, the logic 
channel control unit 1508 transfers it to the information 
management unit 1517. 

[0110] The job pre-processor unit 1510 correspond- 

30 ing to the additional information analyzing means of the 
present invention receives the data from the logic chan- 
nel control unit 1508 through the data channel, and 
transfers the PDL data to the reception buffer 1511 or 
sets information in the device database unit 1509 in ac- 

35 cordance with the operation code written in the packet 
header information (Fig. 16) of the job packet. As will be 
described later with reference to Fig. 7, if the job packet 
is a job start command, a corresponding job number is 
assigned to the command to set the job number in the 

40 job management table in the device database unit 1 509, 
and sets job state information 406 corresponding to the 
job number to "receiving 0 . If the job packet is PDL data 
command, the PDL data and the job number are trans- 
ferred to the reception buffer 1511 . If the job packet is a 

^5 job attribute packet, parameter data is set in the job 
management table in the device database unit 1509. 
Upon storing all the PDL data corresponding to a given 
job number in the reception buffer 1511, the job pre- 
processor unit 1510 updates the job state information 

50 406 in the job management table in the device database 
unit 1509 to "queued to print". 

[0111] The reception buffer 1511 temporarily stores 
the PDL data to which the job number is assigned to 
buffer any delay in processing on the subsequent stage. 
55 The device database unit 1509 serves as a device da- 
tabase for the printing apparatus 110 and stores job in- 
formation for rendering print jobs. The job management 
table in the device database unit 1509 will be described 
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later with reference to Fig. 4. 

[0112] The information management unit 1517 re- 
ceives the management packet sent to the management 
channel, updates the information in the device database 
unit 1 509 in accordance with the operation code and da- 
ta written in the management packet, and controls the 
job in accordance with the data in the management 
packet Job control will be described later with reference 
to Fig. 19. 

[0113] The PDL translator unit 1512 translates the 
PDL data, converts the data into intermediate data of a 
rendering object suitable for rendering, and stores the 
resultant data in the rendering buffer 1513. Note that 
when the PDL translator unit 1512 recognizes the start 
of analysis of a job to which a new job number is as- 
signed from the reception buffer 1511, the reception 
buffer 1511 updates the job state information 406 in the 
job management table in the device database unit 1 509 
to "analyzing". 

[0114] The rendering buffer 151 3 temporarily stores a 
rendering object until it is actually printed. When 1 -page 
intermediate data is stored in the rendering buffer 151 3, 
the rendering unit 1514 starts print processing. 
[0115] The rendering unit 1514 actually renders the 
rendering object temporarily stored in the rendering 
buffer 1513 to generate a bitmap image, and transmits 
it to the printer engine unit 1 51 5. The rendering unit 1514 
updates the job state information 406 in the job man- 
agement table in the device database unit 1 509 to "print- 
ing" when generation of a bitmap image corresponding 
to a new job number is started. 
[0116] The printer engine unit 1515 receives the bit- 
map image generated by the rendering unit 1514 and 
prints it on a medium such as a paper sheet by a known 
printing technique. 

[01 17] An example of control on job packet generation 
processing in the job packet generating unit 1 507 of the 
host computer 109 will be described with reference to 
Fig. 17. 

[0118] The user generates data as a basis of print da- 
ta as a job packet to be transmitted by the host computer 
109 by using the application unit 1501 of the host com- 
puter 109. However, a description of processing up to 
this operation will be omitted. 

[01 1 9] When the data output from the application un it 
1501 is transmitted to the printer driver unit 1502 
through a GDI (Graphical Device Interface) or the like, 
the printer driver unit 1502 generates PDL data on the 
basis of the data input from the GDI, and stores it in the 
transmission buffer 1503. When the PDL data is se- , 
quentially transmitted to the transmission buffer 1503, 
the job packet generating unit 1507 starts job packet 
generation processing. 

[0120] In step S1701, the job packet generating unit 
1 507 generates a job start packet and transmits it to the 
logic channel control unit 1506. The job start packet is 
composed of the packet header 302 and the print start 
command 303 in Fig. 3. In this case, the operation code 



of the packet header (Fig. 16) takes the value "0201 
as described above. A job identifier generated by the 
job packet generating unit 1507 is set in the data field 
in Fig. 1 6, which corresponds to the print start command 
5 303. 

[0121] In step S1702, the job packet generating unit 
1 507 generates a job attribute packet and transmits it to 
the job packet generating unit 1507. The job attribute 
packet is composed of the packet header 304 and the 
parameter information 305 in Fig. 3. In this case, the 
operation code of the packet header (Fig. 16) takes the 
value B 0202° t as described above. The attribute ID and 
the attribute value generated by the job packet gener- 
ating unit 1507 are set in the data field in Fig. 16 which 
corresponds to the parameter information 305. As de- 
scribed above, the job attribute includes a job name, a 
job owner name, and a job size. In addition, an attribute 
such as a job request time, a job page count, or a color 
mode may be set. The printer driver unit 1502 can ac- 
quire the job name from the GDI. As the job owner name, 
the user name of the user at the time of log-on operation 
can be acquired from a function attached to the OS. The 
job size can be obtained by internal calculation of PDL 
data generated by the printer driver unit 1502. 
[0122] In step S1703, the job packet generating unit 
1507 acquires a maximum size N of data that can be 
transmitted. As described above, the maximum size of 
a job packet in this embodiment is 64 KB. 
[0123] In step S1704, the job packet generating unit 
1507 acquires the size of the data to be transmitted. 
That is, the job packet generating unit 1507 acquires the 
size of the PDL data stored in the transmission buffer 
1503. In stepS 1705, the job packet generating unit 1507 
checks whether the size of the transmission data (PDL 
data) acquired in step S1 704 is larger than the maximum 
size N. If YES in step S1705, the flow advances to step 
S1706, in which the job packet generating unit 1507 
breaks up the PDL data as the transmission data into a 
portion having the size N (64 KB in this case) and the 
remaining portion. 

[0124] In step S1707, the job packet generating unit 
1507 generates packet information (Fig. 16) corre- 
sponding to the portion having the size N of the seg- 
mented data. The operation code of the packet header 
information of this transmission data packet takes the 
value "0204", as described above. In addition, the con- 
tinuation flag of the packet header is set to "1". 
[0125] In step S1708, the job packet generating unit 
1507 combines the packet header information with the 
transmission data (PDL) to generate a job packet as a 
transmission data packet. The PDL data is directly set 
in the data field of the job packet. 
[0126] In step S1709, the job packet generating unit 
1507 transmits the generated job packet to the logic 
channel control unit 1506. 

[0127] In step S1710, the job packet generating unit 
1 507 acquires the size of the PDL data that has not been 
transmitted (the remaining portion of the segmented da- 
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ta), and the flow returns to step S1705. 
[0128] If it is determined in step S1705 that the size 
of the transmission data is less than the maximum size 
N, the flow advances to step S1711, in which the job 
packet generating unit 1507 generates packet header 
information (Fig. 16) corresponding to the transmission 
data. The operation code of the packet header informa- 
tion of this transmission data packet takes the value 
"0204°, as described above. In this case, the continua- 
tion flag of the packet header is set to '0°. 
[0129] In step S1712, the job packet generating unit 
1507 combines the packet information with the trans- 
mission data (PDL) to generate a job packet as a trans- 
mission packet. 

[0130] In step S1713, the job packet generating unit 
1507 transmits the generated packet to the logic chan- 
nel control unit 1506, and finishes the processing. 
[0131] In step S1714, the job packet generating unit 
1 507 generates a job end packet and transmits it to the 
logic channel control unit 1 506. The job end packet is 
made up of the packet header 308 and the print end 
command 309 in Fig. 3. In this case, the operation code 
of the packet header (Fig. 16) takes the value "0205", 
as described above. No parameter and data are actually 
present in the data field in Fig. 16 which corresponds to 
the print end command 309. 

[01 32] In this manner, the job packet is generated and 
transmitted from the host computer 109 to the printing 
apparatus 110 through the logic channel control unit 
1506. 

<Print Job Management 

[01 33] ' Fig. 4 is a schematic view of a job management 
table storing job information according to the present in- 
vention. Of analyzed information, information to be man- 
aged as a job is managed with the job management ta- 
ble generated in the storage unit 105. The job manage- 
ment table is kept in the device database unit 1 509. 
[0134] In this embodiment, with "job number" 401, 
jobs are numbered in the order in which the printing ap- 
paratus receives them. More specifically, the job pre- 
processor unit 1510 of the printing apparatus 110 as- 
signs a job number as job identification information to 
each received print job to make it unique in the printing 
apparatus 110, and stores the resultant data in the de- 
vice database unit 1509. 

[0135] "Queue number - 402 indicates the ascending 
order of processing in the queue 204 (reception buffer 
1511). 

[0136] In "user name" 403, the names of the users 
who input the jobs indicated by "job number" 401 are 
stored. More specifically, the logic channel control unit 
1508, which has received a print job from the l/F driver 
unit 1516, acquires a job owner name from the job at- 
tribute packet of the print job, and transmits it to the in- 
formation management unit 1517. The information man- 
agement unit 1517 then stores the received job owner 



name as a user name in the device database unit 1 509. 
[0137] In "file name" 404, the file names stored in the 
queue 204 are stored. More specifically, the logic chan- 
nel control unit 1 508, which has received a print job from 

s the l/F driver unit 1516, acquires a job name from the 
job attribute packet of the print job, and transmits the job 
name to the information management unit 1 51 7. The in- 
formation management unit 1517 then stores the re- 
ceived job name in the device database unit 1509. 

w [0138] "Parameter list handle" 405 indicates an infor- 
mation table (not shown) in which parameters set for 
jobs are stored. More specifically, the logic channel con- 
trol unit 1508, which has received a print job from the I/ 
F driver unit 1516, acquires job attributes (the number 

'5 of pages, the color mode, and the like) from the job at- 
tribute packet of the print job, and transmits them to the 
information management unit 1517. The information 
management unit 1517 stores the received job at- 
tributes as parameters in the device database unit 1 509. 

20 [0139] "Job state information" 406 indicates the cur- 
rent state of each job indicated by "job number" 401. 
More specifically, the information management unit 
1 51 7 recognizes "job number" 401 processed by the re- 
ception buffer 151 1 (queued to print), the PDL translator 

2S unit 1512 (mapping), and the rendering unit 1514 (print- 
ing), and preferentially stores the job state of the 
processing unit closer to the printer engine unit 1515 in 
the device database unit 1509. If a job with the job 
number "2" is present in the PDL translator unit 1512 

30 and the rendering unit 1514, since the rendering unit 
1514 is closer to the printer engine unit 1515, "printing" 
is stored in job state information" 406. 
[0140] Note that the information indicated by this job 
management table is not limited to the above contents 

35 as long as jobs can be managed. In addition, the mean- 
ing of data is not specified like "queue number" 402. 

<Processing/Execution of Print Job Data> 

40 [0141] Fig. 7 is a flow chart showing processing for 
input data in the printing apparatus 110. The input data 
can be mainly classified into three types of attributes, 
namely data for managing the print job, document data 
to be printed, and data for printing control. The com- 

45 mand analyzing unit 201 analyzes the input data having 
this architecture. 

[0142] When the l/F driver unit 1516 serving as the 
input unit 101 receives data from a host computer 502 
(step S701 ), the logic channel control unit 1 508 and the 
so job pre-processor unit 1510 sequentially analyze the 
commands received by the l/F driver unit 1516 in step 
S702. 

[0143] In step S703, the logic channel control unit 
1508 checks whether the analyzed command is a job 
55 end packet. If YES in step S703, the flow advances to 
step S708. 

[0144] If NO in step S703, the logic channel control 
unit 1508 checks in step S704 whether the analyzed 
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command is a job start packet. If YES in step S704, the 
flow advances to step S71 1 . 

[0145] If NO in step S704, the logic channel control 
unit 1508 checks in step S705 whether the analyzed 
command is a job attribute packet as a parameter set- 
ting command. If YES in step S705, the flow advances 
to step S712. 

[0146] If NO in step S705, the logic channel control 
unit 1508 checks in step S706 whether the analyzed 
command is a transmission data packet as a data com- 
mand. If YES in step S706, the flow advances to step 
S713. 

[0147] If YES in step S706, the logic channel control 
unit 1508 checks in step S707 whether the analyzed 
command is a job control command. If YES in step 
S707, the flow advances to step S714. If NO in step 
S707, it indicates that unexpected data has been input 
The flow therefore returns to step S701 . 
[0148] In step S708, the logic channel control unit 
1508 receives a job end command, and transmits a se- 
ries of print job data, which have already been received, 
to the job p re-processor unit 1510. Note that the logic 
channel control unit 1508 need not transfer data to the 
job pre-processor unit 1510 after all the data are re- 
ceived as in this embodiment. This data transfer timing 
is not specified, and data may be sequentially trans- 
ferred in specific size. For example, this transfer 
processing may be performed after step S711 to be de- 
scribed later. 

[01 49] In step S709, the data analyzed by the job pre- 
processor unit 1510 is stored in the reception buffer 
1511. Note that the timing of data transfer from the job 
pre-processor unit 1510 to the reception buffer 1511 is 
not specified. 

[0150] In step S710, the job pre-processor unit 1510 
stores the data in the reception buffer 1511, and writes 
an appropriate number in "queue number 0 402 of the job 
management table in Fig. 4, which is stored in the device 
database unit 1509. 

[0151] In step S711, the job pre-processor unit 1510 
receives a job start packet from the logic channel control 
unit 1 508, and writes the job number 401 in the job man- 
agement table in Fig. 4, which is stored in the device 
database unit 1509, thereby preparing for reception of 
a series of subsequent commands. 
[0152] In step S712, the job pre-processor unit 1510 
receives a job attribute packet from the logic channel 
control unit 1508, and adds desired data in "user name 0 
403, "file name" 404, and "parameter list handle" 405 of 
the job management table in the device database unit 
1509. 

[0153] In step S713, the job pre-processor unit 1510 
receives a transmission data packet from the logic chan- 
nel control unit 1 508, and stores the PDL data set in the 
transmission data packet in the reception buffer 1511. 
In this case, the job pre-processor unit 1510 stores the 
data in the reception buffer 1511 by the parameter 
length contained in the packet header information of the 



transmission data packet without analyzing it. Print job 
data need not always be analyzed to search for the end 
of the PDL data as in the prior art. This shortens the 
processing time. 

5 [0154] In step S714, the logic channel control unit 
1 508 transfers the job control command to the informa- 
tion management unit 1517. The information manage- 
ment unit 1517 searches the job management table in 
the device database unit 1509 for a job corresponding 

10 to the received job control command, and performs de- 
sired job control. This job control will be described later 
with reference to Fig. 19. 

[0155] In this manner, the printing apparatus 110 
processes the input data. In addition, as described 

'5 above, since the communication medium 1 51 8 can per- 
form multichannel communication, the job packet of a 
job control command can be received even during re- 
ception of the job packet of print data. For example, can- 
cel control like that described later with reference to Fig. 

20 1 g can be performed for a job in the process of recep- 
tion. 

[01 56] Fig. 1 8 is a flow chart showing the printing op- 
eration of a printing apparatus as an example of the 
printing control apparatus of the present invention. 

25 [0157] In step S1801, the information management 
unit 1 51 7 checks whether valid data is present in "queue 
number" 402 of the job management table in the device 
database unit 1509. If YES in step S1801, the informa- 
tion management unit 1517 recognizes that the data re- 

30 quired for printing are stored in the job management ta- 
ble in Fig. 4, and the flow advances to step S1802. As 
described above, a job with a queue number is a job that 
has undergone job recognition and is ready to print. 
[0158] In step S1802, print processing is started. 

35 More specifically, the information management unit 
1517 transmits the job number of the job to be printed 
and a start command to the PDL translator unit 1512. 
The PDL translator unit 1512 acquires PDL data corre- 
sponding to the designated job number from the recep- 

40 tion buffer 1511, converts the data into intermediate data 
upon PDL analysis, and stores it in the rendering buffer 
1513. The information management unit 1517 or the 
PDL translator unit 1512 then updates the job state in- 
formation 406 corresponding to the job number in the 

45 job management table in the device database unit 1 509 
from "queued to print" to "analyzing". 
[0159] In step S1803, the rendering unit 1514 starts 
print processing after 1 -page intermediate data stored 
in the rendering buffer 1513. More specifically, the ren- 

50 dering unit 1514 acquires the intermediate data stored 
in the rendering buffer 1513, generates bitmap data by 
rasterization, and outputs the data to the printer engine 
unit 1515. After the print processing is started, the infor- 
mation management unit 1517 or the rendering unit 

55 1 51 4 updates the job state information 406 correspond- 
ing to the job number in the job management table in 
the device database unit 1 509 from "analyzing" to "print- 
ing". When 1 -page data is printed, the information man- 
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agement unit 1517 or the rendering unit 1514 decre- 
ments the remaining page count information (not 
shown) corresponding to the job number in the job man- 
agement table in the device database unit 1 509 by one. 
In this manner, print processing for one page is per- 
formed. 

[0160] Note that a means for determining that all the 
data required for printing have been prepared is not lim- 
ited to the means in this embodiment. 
[0161] In step S1804, the information management 
unit 1517 checks whether printing of all the pages of the 
print job is complete. If NO in step S1804, the flow shifts 
to step S1802 to continue print processing for the sub- 
sequent pages. 

[0162] As indicated by the processing from step 
S 1 802 to step S1 804, a transfer means for data required 
for printing is not limited to a means for transferring data 
in units of pages. 

[0163] In step S1805, the information management 
unit 1517 deletes the job information of the print job hav- 
ing undergone print processing from the job manage- 
ment table in the device database unit 1 509. Assume 
that the job information deleted in this step is temporarily 
stored in another area. 

[0164] In step S1806, the data area obtained in step 
S1802 is released on the basis of the job information 
temporarily stored in step S1805. In this case, the data 
area is that area in the reception buffer 1511 and the 
rendering buffer 1513, which is occupied by the data 
(PDL data and intermediate data) of the print job. 
[0165] Fig. 19 is a flow chart showing job control in a 
printing apparatus as an example of the printing control 
apparatus of the present invention. The processing in 
step S71 4 in Fig. 7 will be described in detail below. This 
processing is performed by transferring a job control 
command to the information management unit 1517 
when the logic channel control unit 1508 receives the 
job control command in step S707. 
[01 66] A job control command is generated by the util- 
ity unit 1 505 of the host computer 1 09. Job control com- 
mands include a status acquisition request command 
for requesting a job list in the printing apparatus, a job 
cancel command for requesting cancellation of a print 
job, a job suspension command for requesting tempo- 
rary suspension of a print job, a job resume command 
for requesting the resumption of a suspended print job, 
a parameter setting change command for requesting a 
change in parameter of a print job, and the like. The re- 
spective job control commands are provided in the form 
of job packets, and vary in attribute depending on the 
types, as described with reference to Fig. 16. 
[0167] In step S1901, the information management 
unit 1517 checks, on the basis of the attribute in the job 
packet, whether the received job control command is a 
status acquisition request command. If YES in step 
S1901, the flow advances to step S1902. 
[0168] In step S1902, the information management 
unit 1517 acquires the job management table stored in 



the device database unit 1 509. In step S1 903, the infor- 
mation management unit 1517 transfers the information 
of each job in the acquired job management table to the 
l/F driver unit 1 51 6 through the logic channel control unit 
5 1508. The l/F driver unit 1516 converts the received in- 
formation into information in the form of a packet, and 
returns the information to the host computer 109 through 
the communication medium 1518 based on IEEE 1284. 
With this operation, the host computer 109 can recog- 
nize the uniquely assigned job number in the printing 
apparatus 1 1 0. 

[01 69] Fig. 20 shows an example of the status monitor 
of the printing apparatus 110 which is displayed on the 
display unit (not shown) of the host computer 109. The 
job shown in "PRINTER JOB LIST' is a job currently 
processed in the printing apparatus 110. According to 
the prior art, the user can see only a job having under- 
gone PDL analysis. In the present invention, however, 
the user can also check the status of a job that is being 
received. 

[0170] Assume that the user is to perform job control 
(cancellation, suspension, resumption, setting change, 
or the like) with respect to a given job on the utility win- 
dow shown in Fig. 20. In this case, as shown in Fig. 21 , 
when the user selects a document on the utility window 
with a pointing device such as a mouse, a job control 
window 2101 is newly displayed. The user can select 
desired job control. At this time, a job control command 
corresponding to the selected job control is generated 
by the utility unit 1505. This command is converted into 
a job packet, together with a designated job number, and 
the job packet is transmitted from the logic channel con- 
trol unit 1506 to the printing apparatus 110. Since the 
uniquely assigned job number in the printing apparatus 
110 can be acquired by returning a status request, job 
control can be performed. 

[0171] If it is determined in step S1901 that the re- 
ceived command is not a status acquisition request, the 
flow advances to step S1904. In step S1904, the infor- 
mation management unit 1517 checks, on the basis of 
the attribute in the job packet, whether the job control 
command is a job cancel command. If YES in step 
S1904, the flow advances to step S1905. 
[0172] In step S1905, the information management 
unit 1517 checks whether there is a job cancel priv- 
iledge, and cancels the job. First of all, the information 
management unit 1517 acquires the job number in the 
job packet which is the job cancel request transmitted 
from the host computer 109, and checks, on the basis 
of the attribute ID of the job packet, whether the user 
name corresponding to the job number coincides with 
the user name of the user who has transmitted the job 
cancel command. If they do not coincide with each other, 
since the user has no cancel priviledge, the processing 
in steps S1902 to S1903 is skipped without canceling 
the job. If they coincide with each other, since the user 
has a cancel priviledge, the information management 
unit 1517 acquires a job state information from the job 
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management table in the device database unit 1509 
which corresponds to the job. The information manage- 
ment unit 1 517 performs job cancel control on the basis 
of the job state information. That is, if the job state infor- 
mation 406 indicates "printing 0 , the information man- 
agement unit 1 51 7 performs job cancel operation at four 
portions. 

[0173] The information management unit 1517 desig- 
nates a job number and job cancel operation with re- 
spect to the job pre-processor unit 1510. Even if a job 
packet corresponding to the designated job number is 
received afterward, the job pre-processor unit 1 510 dis- 
cards the job packet without transmitting it to the recep- 
tion buffer 1511. The information management unit 1517 
then performs control to invalidate the corresponding 
job print in the reception buffer 1511 . The reception buff- 
er 1511 manages the job numbers assigned by the job 
pre-processor unit 1510, together with the respective 
PDL data, so that the correspondence between PDL da- 
ta and job numbers is always grasped. This allows the 
information management unit 1517 to easily recognize 
a job that needs cancellation. The information manage- 
ment unit 1517 then transmits the job number and the 
cancel command to the PDL translator unit 1512. The 
PDL translator unit 1512 stops PDL analysis in accord- 
ance with the cancel command if the job corresponding 
to the received job number is being analyzed. If the PDL 
translator unit 1512 is analyzing a job corresponding to 
a job number different from the received job number, the 
PDL translator unit 1512 ignores the command. The in- 
formation management unit 1517 then transmits the job 
number and the cancel command to the rendering unit 
1514. If the rendering unit 1514 is rendering the job cor- 
responding to the received job number, the rendering 
unit 1514 stops rendering the intermediate data in ac- 
cordance with the cancel command. If the rendering unit 
1 51 4 is rendering intermediate data corresponding to a 
job number different from the received job number, the 
rendering unit 151 4 continues processing until interme- 
diate data corresponding to the designated job number 
is received. 

[0174] If the job state information indicates "process- 
ing", the information management unit 1517 sends the 
job cancel command to the PDL translator unit 1512, 
and the flow shifts to step S1906. If the job state infor- 
mation indicates "queued to print 0 , the information man- 
agement unit 1517 completes the job cancel processing 
in the reception buffer 1511, and the flow advances to 
step S1 906. 

[01 75] I n th is manner, job cancel control in the printing 
apparatus 1 1 0 is performed in accordance with the state 
of each job. In this job cancel operation, print processing 
of data is stopped in the order in which the data are lo- 
cated closer to the l/F driver unit 1516 to which jobs are 
input, i.e., from the upstream side of the data. If print 
processing of data is canceled in the order in which the 
data are located closer to the printer engine unit, data 
flows and some data cannot be deleted when cancel 



control shifts from a given job to another job. For this 
reason, perfect cancel control can be performed by de- 
leting data from the upstream side. 
[0176] In step S1906, the information management 
5 unit 1 51 7 deletes all the information of the canceled print 
job in the job management table in the device database 
unit 1509. 

[0177] If it is determined in step S1904 that the job 
control command is not a job cancel command, the flow 

10 advances to step S1 907. In step S1 907, the information 
management unit 1517 checks, on the basis of the at- 
tribute in the job packet, whether the job control com- 
mand is a job suspension command. If YES in step 
S1 907, the flow advances to step S1 908. 

15 [0178] In step S1908, the information management 
unit 1517 performs job suspension control. Job suspen- 
sion control and priviledge determination are performed 
along the same flow of processing as that for job cancel 
control except that temporary saving is performed in 

20 place of cancellation (deletion). In this case, only the 
PDL data in the reception buffer 1511 is saved, but in- 
termediate data is deleted. 

[0179] In step S1909, the information management 
unit 1 51 7 updates the state information of the print job, 

25 jn the job management table in the device database unit 
1509, which has been suspended, to "suspension". 
[01 80] If NO in step S1 907, the flow advances to step 
S1 91 0. In step S1 91 0, the information management unit 
1517 checks, on the basis of the attribute in the job pack- 

30 et, whether the job control command is a job resume 
command. If YES in step S1910, the flow advances to 
step S1911. 

[0181] In step S1911, the information management 
unit 1517 performs priviledge determination for job re- 

35 sumption and job resume control. Priviledge determina- 
tion for job resumption is performed by comparing the 
user name, in the job management table, which corre- 
sponds to the job number with the user name indicated 
by the attribute ID in the job packet subjected to job re- 

40 sumption processing, as in the above job cancel deter- 
mination processing. Job resume control is performed 
by returning the job, which has been suspended by the 
above job suspension control, to the normal printing rou- 
tine. That is, the PDL data of the print job temporarily 

45 saved in a nonvolatile storage medium such as a hard 
disk is simply returned to the reception buffer 1511 , to- 
gether with the job number With this operation, print 
processing for the print job can be resumed. 
[0182] in step S1912, the information management 

50 unit 1517 updates the state information 406 of the re- 
sumed print job in the job management table in the de- 
vice database unit 1509 to "queued to print". 
[0183] If NO in step S1 91 0, the flow advances to step 
S1913. In step S1 91 3, the information management unit 

55 1517 checks, on the basis of the attribute in the job pack- 
et, whether the job control command is a parameter set- 
ting change command. If YES in step S1913, the flow 
advances to step S1 91 4. 
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[0184] In step S1914, the information management 
unit 1517 performs confirmation of parameter setting 
change priviledge and parameter setting change con- 
trol Confirmation of parameter setting change priv- 
iledge is performed in the same manner as confirmation s 
of job resumption priviledge. The information manage- 
ment unit 1517 changes the parameter list handle 405 
in the job management table in the device database unit 
1509 on the basis of the acquired parameter setting 
change command. The parameter list handle 405 indi- 
cates the number of copies, a color mode, and the like. 
By changing this value, the actual print form and the 
number of copies are changed. 
[0185] A characteristic arrangement of the printing 
control apparatus of the present invention will be de- 
scribed. 

[01 86] The printing control apparatus (corresponding 
to the printing apparatus 110) for analyzing and printing 
a print job includes an input means (corresponding to 
the l/F driver unit 1516) for inputting a print job (Fig. 3) 
in which printing management data and print data are 
separately set, an analyzing means (corresponding to 
the job pre-processor unit 1 51 0) for analyzing the print- 
ing management data, and a management information 
storage means (corresponding to the device database 
unit 1509) for storing printing management data for 
managing the print job on the basis of the analysis result 
obtained by the analyzing means. Even if the print data 
of the print job is not analyzed by the analyzing means, 
the printing management data can be stored in the man- 
agement information storage means (corresponding to 
the description about step S713 in Fig. 7). 
[0187] When analysis of a new print job is started, the 
analyzing means assigns job identification information 
to the print job, sets the job identification information in 
the job management table generated in the manage- 
ment information storage means, and stores the printing 
management data (corresponding to step S711 in Fig. 
7). 

[0188] This apparatus further includes a data conver- 
sion means (corresponding to the PDL translator unit 

1512) for converting print data (corresponding to PDL 
data), of the above print job, which is associated with 
the execution of printing into intermediate data (corre- 
sponding to rendering command), intermediate data 
storage means (corresponding to the rendering buffer 

1513) for storing the intermediate data obtained by con- 
version performed by the data conversion means, and 
rendering means (corresponding to the rendering unit 

151 4) for generating image data to be printed from the 
intermediate data stored in the intermediate data stor- 
age means, and outputting the image data to a printing 
unit (corresponding to the printer engine unit 1515). 
[0189] The printing control apparatus also includes a 
printing unit including a printing means (printer engine 
unit 1515) for printing image data on a recording medi- 
um. 

[0190] This apparatus further includes a job control 



means (corresponding to the information management 
unit 1517 or the CPU 102) for, when job control data is 
input through the input means, performing control cor- 
responding to the contents of control for the print job 
specified by the printing management data stored in the 
management information storage means on the basis 
of the print job designated by the job control data and a 
control command. 

[0191] The above print job includes a job packet (Fig. 
16) including identification information (corresponding 
to the packet header 304, which is shown in detail in Fig. 
16) for identifying the above printing management data 
and the printing management information (correspond- 
ing to the parameter information 305 of the job attribute 
packet) and a job packet (Fig. 16) including identification 
information (corresponding to the packet header 306) 
for identifying the print data and the print data (corre- 
sponding to the print data 307 and PDL data). The jog 
control data includes a job packet including identification 
information for identifying the control command and the 
control command (corresponding to the description of 
Fig. 19). 

[0192] This apparatus further includes data attribute 
recognition means (corresponding to the logic channel 
control unit 1 508) for recognizing the identification infor- 
mation included in the input data input through the input 
means, transmitting the input data recognized as a print 
job to the analyzing means, and transmitting the input 
data recognized as job control data to the job control 
means. 

[0193] The input means is capable of two-way com- 
munication (corresponding to IEEE 1284 in this embod- 
iment). When the input job control data requests a list 
of print jobs in the printing control apparatus (corre- 
sponding to "YES" in step S1 901 in Fig. 1 9), the job con- 
trol means performs control to return job information in 
the job management table set by the job management 
data of the print jobs stored in the management infor- 
mation storage means (corresponding to the processing 
in steps S1902 to S1 903). 

[0194] The identification information includes size in- 
formation (corresponding to the parameter length in Fig. 
16) indicating the data size of data following the identi- 
fication information. 

[0195] The analyzing means analyzes the identifica- 
tion data of the job packet included in the print job. If it 
is determined that the job packet currently being ana- 
lyzed is print data, data is skipped by an amount corre- 
sponding to the size indicated by the size information 
included in the job packet (corresponding to the descrip- 
tion about step S713 in Fig. 7). 
[0196] If the input job control data indicates suspen- 
sion of printing (corresponding to "YES" in step S1 904), 
the job control means performs control to stop print 
processing for the print job specified by the job identifi- 
cation number included in the job control data (corre- 
sponding to the processing in step S1905). 
[0197] If the input job control data indicates suspen- 
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sion or resumption of printing (corresponding to "YES" 
in step S1907), the job control means performs control 
to suspend or resume the print processing for the print 
job specified by the job identification number included 
in the job control data (corresponding to the processing s 
in step S1908). 

[0198] In addition, the job control means performs job 
control in the order of the analyzing means, the data 
conversion means, and the rendering means (corre- 
sponding to the description about steps S1905 and 
S1908). 

<Effects of First Embodiment 

[0199] According to the present invention, since addi- 
tional information is added to data received by the print- 
ing apparatus, and parameters and the data size of data 
are set in the- additional information, a print job can be 
recognized by analyzing the additional information. In 
addition, the overall load volume of the print job can be 
detected. 

[0200] Since this apparatus includes the additional in- 
formation analyzing unit for analyzing additional infor- 
mation upon reception of data, and the storage means 
for holding the job information analyzed by the additional 
information analyzing unit, management of jobs in units 
of command information and execution management of 
data conversion and the like can be independently per- 
formed on a sequence of processing to be performed 
immediately after data reception or a sequence of 
processing following data reception. 
[0201] In addition, the processing performed by the 
additional information analyzing unit of the present in- 
vention is much simpler and less in load than the anal- 
ysis processing for output data itself, e.g., PDL data, in 
the prior art. 

[Second Embodiment] 

[0202] In the second embodiment of the present in- 
vention, control operation is performed to change the 
processing order of data added to a queue in accord- 
ance with user's intention by using the system of the first 
embodiment described above. This control operation 
will be described below. 

<Assignment of Priority levels> 

[0203] When priority information set by a user with a 
printer driver unit 1502 of a host computer 109 is stored 
in a transmission buffer 1503, together with PDL data, 
a job packet generating unit 1507 adds the priority in- 
formation indicating the priority levels of jobs to the pa- 
rameter information in a job packet, and transmits the 
job packet to a printing apparatus 110. The printing ap- 
paratus 110 transfers the received print job to a queue 
204, re-assigns a queue number 402 to the job, and 
processes the job in accordance with the designated pri- 



ority. The priority levels are expressed by the priority in- 
formation transmitted from the host computer 109 like 
"1, 2, 3,..." or "A, B, C,... D . 

[0204] When jobs are to be ranked in the printing ap- 
paratus 1 1 0, priority levels are determined by designat- 
ing print times in some case. 

[0205] When a new print job is received, the received 
print job is temporarily registered in the lowest rank in 
the job management table in a device database unit 
1 509 by a job pre-processor unit 1510. The job pre-proc- 
essor unit 1510 then rearranges the queue numbers by 
referring to command information indicating priority lev- 
els. When jobs with the same priority are input, the 
queue numbers 402 are assigned to the jobs in the input 
order. When the priority levels are to be determined on 
the basis of print times, a high priority is assigned to a 
job with an earlier designated print time. If the same print 
time is designated, a higher priority is assigned to a job 
that is input earlier. 

[0206] Fig. 9 shows print job data in which print times 
as priority levels are set as pieces of parameter infor- 
mation. Time information is expressed in the form of 
hour (H) :minute (M) :second (S). In this case, the des- 
ignated print time of a print job C input earlier is 12:00: 
00, and the designated print time of a print job input later 
is 11:55:00. Therefore, the priority of the print job D is 
higher than that of the print job C (that is, the print job 
D is printed first). 

[0207] The respective print jobs registered in the job 
management table are rearranged on the basis of the 
priority information under the control of a central 
processing unit 102. 

[0208] Fig. 22 shows a job management table to 
which priority levels are added. The same reference nu- 
merals in Fig. 22 denote the same parts as in Fig. 4. In 
this case, priority levels 2201 are assigned by the host 
computer 109. The priority levels can be changed in ac- 
cordance with a job control command, as described with 
reference to Fig. 19 in the first embodiment. When the 
priority levels are changed, the queue numbers are re- 
arranged by an information management unit 1517. 

<Suspension and Resumption> 

[0209] As described in the first embodiment, when the 
central processing unit 102 accepts a suspension com- 
mand in accordance with an input from the host compu- 
ter 109 or an operation unit 103, the command is sent 
to a print processing unit 104. The print processing unit 
1 04 stores all the data required to resume printing in a 
storage unit 105. 

[0210] The print processing unit 104 deletes the print 
job corresponding to the suspension command from the 
job management table. Thereafter, the priority levels in 
the job management table are rearranged. Print 
processing is performed on the basis of the priority lev- 
els of the print jobs after rearrangement. 
[0211] Upon reception of a print resume command, 
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the print processing unit 1 04 restores the information re- 
quired to resume the suspended print job in the job man- 
agement table, and resumes print processing for the 
print job corresponding to the suspension command. 
[0212] The execution order of print jobs in suspen- 
sion/resumption of a print job is changed by renumber- 
ing by deletion or interruption on the basis of the priority 
levels of the jobs registered in the job management ta- 
ble. Renumbering is performed under the control of the 
central processing unit 102. 

Restrictions Imposed by Host Computer/User> 

[021 3] As described in the first embodiment, the iden- 
tification information of a host computer (client) is added 
to the job attribute packet of print information by using 
a job packet and an attribute ID, and client information 
is managed with the job management table in the device 
database unit 1509. 

[021 4] In the second embodiment, jobs received from 
a specific PC and subjected to PDL analysis are deleted, 
suspended, and resumed from another PC. Control for 
this operation will be described below. 
[0215] In addition, a system capable of imposing lim- 
itations on deletion, suspension, and resumption of a job 
process of which is in progress, including a job that is 
being received or subjected to PDL analysis, on the ba- 
sis of the client information managed with a job man- 
agement table will be described. 
[0216] In addition, user identification information is 
added to print information and managed with the job 
management table. 

[0217] A system in which a job received from a spe- 
cific user or a job process of which is in progress, includ- 
ing a job that is being subjected to PDL analysis, can 
be, for example, deleted, suspended, or resumed from 
another PC will be described. 
[0218] To realize the above systems, the following 
mechanisms are required. 

[0219] First of all, when the job packet generating unit 
1 507 of the host computer 1 09 generates a job attribute 
packet (step S1702 in Fig. 17), client information for 
specifying the device type of the host computer 109 is 
added to the packet as well as the user name (user in- 
formation) described in the first embodiment. As client 
information, a computer name set in the OS is used. 
[0220] When the job pre-processor unit 1510 of the 
printing apparatus 110 sets the parameters of a job at- 
tribute packet in the device database unit 1509, the job 
pre-processor unit 1510 sets the above client informa- 
tion as well. 

[0221] A manager or the like prepares the following 
priviledge list in the device database unit 1509 of the 
printing apparatus 110 by inputting/generating the list 
using the operation unit of the printing apparatus (not 
shown). The priviledge list indicates, for example, that 
a user corresponding to user information "A" can cancel 
a print job corresponding to the user information "A", us- 



ers corresponding to pieces of user information "A", °B°, 
and °C B can perform suspension and resumption con- 
trol, and users corresponding to pieces of user informa- 
tion D A a and °B° can change parameter settings. In ad- 

5 dition, it suffices if client information is set in the priv- 
iledge list as well as user information. In the second em- 
bodiment, a priviledge list is set/input with the operation 
unit. However, the present invention is not limited to this. 
For example, the priviledge list set by a manager or a 

10 specific user may be externally received and stored in 
the device database unit 1509 in advance. 
[0222] In priviledge determination in steps S1905, 
S1908, S1911, and S1914 in Fig. 19, the information 
management unit 1517 performs determination by re- 

'5 ferring to the above priviledge list, and executes job con- 
trol only when a coincidence is obtained. 
[0223] With such a priviledge list, the user can control 
jobs other than his/her own job, and can prevent unor- 
derly job control. 

20 [0224] In a priviledge list, pieces of user information 
and client information may be ranked. Assume that rank 
"A" is assigned to cancellation; rank °C P , suspension 
and resumption; and rank °B n , parameter setting 
change. In this case, a user or client placed in rank "A" 

25 can perform all job control operations, i.e., cancellation, 
suspension, suspension, resumption, and setting 
change, for all jobs. A user placed in rank °B n can per- 
form job control operations of suspension, resumption, 
and setting change. A user placed in rank M C can per- 

30 form job control operations of suspension and resump- 
tion. A user placed in rank "D" cannot perform job control 
for jobs other than his/her own job. 
[0225] By ranking the priviledges, the priviledges to 
job control can be assigned more elaborately 

35 [0226] in addition, when the host computer 109 trans- 
mits a job, a user or client who can perform job control 
for the job may be set in advance. 
[0227] More specifically, in the printer driver unit 1502, 
the user sets client information or user information indi- 

40 eating parties permitted to perform job control, and the 
job packet generating unit 1507 sets the information in 
a job packet. In the printing apparatus 110 that receives 
the data, the job pre-processor unit 1510 stores client 
information and user information indicating parties per- 

45 mitted to perform job control in the device database unit 
1509 in advance. In determining a priviledge to perform 
job control, the information management unit 1 517 may 
check whether the client or user who has requested job 
control coincides with the client information or user in- 

so formation set in the job pre-processor unit 1510, and 
may perform control. 

[0228] As described above, since a person who re- 
quests a job can designate a person who has a priv- 
iledge to perform job control for the job, job control can 
55 be performed in accordance with the intention of the us- 
er who has transmitted the job to be controlled. This al- 
lows execution of job control in accordance with more 
elaborate settings. 
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[0229] A characteristic arrangement of the printing 
control apparatus of the present invention will be de- 
scribed below. 

[0230] In the printing control apparatus according to 
the first embodiment described above, the management 
information storage means further stores priviledge in- 
formation (corresponding to a priviledge list) indicating 
priviledges to perform job control, and the job control 
means performs job control on the basis of the priviledge 
information. 

[0231] The above priviledge information is set with the 
operation unit (operation unit 103) of the printing control 
apparatus. 

[0232] In addition, the above priviledge information is 
input from an external unit (host computer 109) through 
the input means. 

[0233] The above printing management data includes 
priority information, and the print processing order of 
jobs is rearranged on the basis of the priority informa- 
tion. 

[0234] The present invention includes a storage me- 
dium in which a printing control method or printing con- 
trol program based on the above mechanisms is stored. 
[0235] Furthermore, the host computer includes the 
generating means for generating print data and the job 
packet generating unit for generating a print job from a 
job packet including printing management data and 
identification information for identifying the print man- 
agement data and a job packet including print data and 
identification information for identifying the print data. 

<Effects of Second Embodiment 

[0236] By adding priority information as command in- 
formation to each print job, the priority information set 
in each print job is analyzed by the command analyzing 
unit, and the priority information can be managed in the 
job management table. Print processing is therefore 
performed for a print job with a high priority before a job 
with a low priority. The execution order of print jobs in 
suspension/resumption of a print job is changed by re- 
numbering by deletion or interruption on the basis of the 
priority levels of the jobs registered in the job manage- 
ment table. 

[0237] The user can therefore print an important doc- 
ument with a high priority without waiting for completion 
of the preceding print job. 

[0238] In addition, limitations on clients and users who 
can execute job control can prevent confusion in job 
control and allows this printing control apparatus to per- 
form job control in a more orderly manner. 

[Another Embodiment] 

[0239] Note that the present invention may be applied 
to either a system constituted by a plurality of equip- 
ments (e.g., a host computer, an interface device, a 
reader, a printer, and the like), or an apparatus consist- 



ing of a single equipment (e.g., a copying machine, a 
facsimile apparatus, or the like). Alternatively, the 
present invention may be applied to a composite appa- 
ratus having a plurality of functions (copying, printing, 
5 and FAXing functions). 

[0240] As is obvious, the objects of the present inven- 
tion are also achieved by supplying a storage medium, 
which records a program code of a software program 
that can realize the functions of the above-mentioned 
embodiments to the system or apparatus, as shown in 
Fig. 23, and reading out and executing the program 
code stored in the storage medium by a computer (or a 
CPU or MPU) of the system or apparatus. This program 
is obtained by expressing control processing in the flow 
charts of Figs. 7 and 17 to 1 9 in this embodiment in the 
form of a program code. 

[0241] In this case, the program code itself read out 
from the storage medium realizes the functions of the 
above-mentioned embodiments, and the storage medi- 
um which stores the program code constitutes the 
present invention. 

[0242] Fig. 24 shows a memory map in a state in 
which the control program of the present invention is 
loaded into the RAM included in a storage unit 105 and 
can be executed. 

[0243] In this embodiment, this control program and 
the associated data are directly loaded from the storage 
medium into the RAM and executed. However, the con- 
trol program and the associated data may be temporar- 
ily stored (installed) from an external storage medium 
such as an FD into a hard disk that is a nonvolatile stor- 
age medium in the storage unit 105, and may be loaded 
from the hard disk into the RAM when the data genera- 
tion/transmission processing control program is to be 
operated. 

[0244] As the storage medium for supplying the pro- 
gram code, for example, a floppy disk, hard disk, optical 
disk, magneto-optical disk, CD-ROM, CD-R, magnetic 
tape, nonvolatile memory card, ROM, and the like may 
be used. 

[0245] Also, the functions of the above-mentioned 
embodiments may be realized not only by executing the 
readout program code by the computer but also by some 
or all of actual processing operations executed by an 
OS (operating system) running on the computer on the 
basis of an instruction of the program code. 
[0246] Furthermore, the functions of the above-men- 
tioned embodiments may be realized by some or all of 
actual processing operations executed by a CPU or the 
like arranged in a function extension board or a function 
extension unit, which is inserted in or connected to the 
computer, after the program code read out from the stor- 
age medium is written in a memory of the extension 
board or unit. 

[0247] When the present invention is to be applied to 
the above storage medium, program codes correspond- 
ing to the flow charts described above are stored in the 
storage medium. In brief, the respective modules in the 
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memory map shown in Fig. 10 are stored in the storage 
medium. 

[0248] More specifically, program codes correspond- 
ing to at least a command analyzing unit 1 001 , an image 
data conversion module 1002, a print processing mod- 5 
ule 1003, and a data input module 1004 may be stored 
in the storage medium. 

[0249] In this embodiment, the command analyzing 
unit 1 001 functions as a command analyzing means that 
is the job pre-processor unit in the above embodiments. 
The mob management table (Fig. 4) generated by the 
device database unit in the storage unit 1 05 functions 
as the first data storage means. A reception buffer 202 
allocated in the storage unit 1 05 to store print data func- 
tions as the second data storage means. 
[0250] The image data conversion module 1002 func- 
tions as a data conversion means that is the PDL trans- 
lator unit for converting print data into image data. 
[0251] The print processing module 1003 functions as 
a rendering unit for executing a print job on the basis of 
a print control command. 

[0252] The data input module 1004 functions as an 
input means (l/F driver unit) for receiving print job data 
and the like which are made up of data for managing the 
print job, command information for identifying the data 
for managing the print job, print data, command infor- 
mation for identifying the print data, data for designating 
the printing control, and command information for iden- 
tifying the data for designating control. 
[0253] A laser printer may be used as a printing ap- 
paratus. Fig. 11 is a sectional view showing the internal 
structure of a laser beam printer (to be abbreviated as 
an LBP hereinafter) in this case. This LBP can receive 
character pattern data and the like and can print them 
on a printing paper sheet. 

[0254] Referring to Fig. 11, reference numeral 1140 
denotes an LBP main body, which forms an image on a 
printing paper sheet as a printing medium on the basis 
of received character patterns and the like. Reference 
numeral 1100 denotes a control panel on which switch- 
es, LED display, and the like for operations are dis- 
posed; and 1101, a printer control unit for controlling the 
overall LBP 1140 and interpreting character pattern in- 
formation and the like. The printer control unit 1101 
mainly converts character pattern information into a vid- 
eo signal, and outputs the video signal to a laser driver 
1102. 

[0255] The laser driver 1102 is a circuit for driving a 
semiconductor laser 1 1 03, and ON/OFF-controls a laser 
beam 1104 emitted by the semiconductor laser 1103 in 
accordance with the input video signal. The laser beam 
1104 scans the surface of an electrostatic drum 1106 
while being horizontally deflected by a rotary polygonal 
mirror 1005. Upon scanning, an electrostatic latent im- 
age of each character pattern is formed on the electro- 
static drum 1006. The latent image is developed by a 
developing unit 1007 arranged around the electrostatic 
drum 1 006, and the developed image is transferred onto 



a printing paper sheet. As the printing paper sheet, cut 
sheets are used. The cut sheets are stored in a paper 
cassette 1008 loaded into the LBP 1140 and are picked 
up one by one into the printer by a pickup roller 1109 
and convey rollers 1110 and 1111, and the picked-up 
sheet is supplied to the electrostatic drum 1106. 
[0256] Although the printing apparatus of this embod- 
iment has exemplified the laser beam printer, the 
present invention is not limited to this and can be applied 
to an ink-jet printer to be described below. 
[0257] Fig. 11 is a perspective view of an ink-jet print- 
ing apparatus IJRA that can feed a plurality of types of 
paper sheets (not shown) in accordance with print jobs. 
Referring to Fig. 1 1 , a carriage HC engages with a spiral 
groove 5004 of a lead screw 5005, which rotates via 
driving force transmission gears 5011 and 5009 in ac- 
cordance with the forward/reverse rotation of a driving 
motor 501 3, and is reciprocally movable in the direction 
of an arrow a or b via a pin (not shown). An ink-jet car- 
tridge IJC is mounted on the carriage HC. Reference 
numeral 5002 denotes a paper press plate which press- 
es a paper sheet against a platen 5000 along the car- 
riage moving direction. Reference numerals 5007 and 
5008 denote photocouplers that build a home position 
detection means for confirming the presence of a lever 
5006 of the carriage in the region of the photocouplers 
and switching the rotation direction of the driving motor 
5013, and the like. Reference numeral 5016 denotes a 
support member for supporting a cap member 5022 that 
caps the front surface of a print head; and 5015, a suc- 
tion means for drawing the interior of the cap member 
by suction to attain suction recovery of the print head 
via an intra-cap opening 5023. Reference numeral 501 7 
denotes a cleaning blade; and 5019, a moving member 
which allows that blade to be movable in the back-and- 
forth direction in Fig. 14. The cleaning blade 5017 and 
the moving member 501 9 are supported by a main body 
support plate 5018. The blade is not limited to the illus- 
trated one, but a known cleaning blade may be applied 
to this embodiment. Reference numeral 5021 denotes 
a lever which is used for initiating the suction process of 
the suction recovery, and moves upon movement of a 
cam 5020 which engages with the carriage. The move- 
ment control of the lever is done by a known transmis- 
sion means such as clutch switching or the like using 
the driving force from the driving motor. In capping, 
cleaning, and suction recovery described above, when 
the carriage enters the region on the home position side, 
each desired process can be performed at a corre- 
sponding position owing to the function of the lead screw 
5005. If, however, each desired operation is performed 
at a known timing, either technique can be applied to 
this example. 

[0258] A control arrangement for executing printing 
control on the above apparatus will be described next 
with reference to the block diagram of Fig. 1 3. Referring 
to Fig. 13, which shows a control circuit, reference nu- 
meral 1700 denotes an interface for inputting a print sig- 
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nal; 1 701 , an MPU; 1 702, a program ROM storing a con- 
trol program executed by the MPU 1701; 1703, a dy- 
namic ROM for storing various types of data (the above 
print signal, print data supplied to the head, and the like); 
1704, a gate array for performing print data supply con- 
trol on a print head 1 708 and also performing data trans- 
fer control between the interface 1700, the MPU 1701, 
and the ROM 1703; 1710, a carrier motor for conveying 
the print head 1 708; 1 709, a convey motor for conveying 
a printing paper sheet; 1705, a head driver for driving 
the head; and 1706 and 1707, motor drivers for driving 
the convey motor 1709 and the carrier motor 1710. 
[0259] The operation of the above control arrange- 
ment will be described. When a print signal is input to 
the interface 1 700, the print signal is converted into print 
data between the gate array 1704 and the MPU 1701. 
The motor drivers 1706 and 1707 are then driven, and 
the print head 1 708 is driven in accordance with the print 
data sent to the head driver 1705, thereby printing the 
data. 

[0260] Evidently, the constituent elements of the 
present invention can be incorporated in the control ar- 
rangement for the ink-jet printer described above, and 
the present invention can be applied to the above ink- 
jet printer and the like as well as the laser beam printer. 
[0261] According to the present invention, print job 
data are generated in units of information pairs each 
composed of command information and header infor- 
mation corresponding to the command information and 
serving to describe the attribute of the command infor- 
mation. 

[0262] There are three types of command informa- 
tion, namely information for managing a print job, infor- 
mation to be printed, and information for designating 
printing control. Such print job data is generated by the 
data generating means and transmitted to the printing 
execution means. 

[0263] The print job data received by the input means 
is analyzed by the command analyzing means in units 
of command information as part of print job data. 
[0264] Data for managing a print job is stored in one 
storage means classified by the printing execution or- 
der, and data to be printed is converted into image data 
by the data conversion means and stored in another 
storage means. The respective data analyzed and 
stored in units of command information are read out in 
accordance with a control designation command to be 
subjected print processing. 

[0265] Since print job data received in units of print 
jobs are concurrently processed in units of command 
information, the wait time is shortened and high-speed 
processing can be performed as compared with serial 
processing. 

[0266] Print job data can be consecutively processed 
in units of command information without waiting for com- 
pletion of overall processing for the print jobs. This fa- 
cilitates management and control of jobs in a sequence 
of processing following the reception of print job data. 



[0267] In addition, by adding the priority of each print 
job as command information, the priority set for each 
print job is analyzed by the command analyzing unit, and 
the priority data can be managed in a job management 
5 table. Of print jobs, therefore, a job with a high priority 
is subjected to print processing before a job with a low 
priority. 

[0268] According to the present invention, in this print- 
ing control apparatus, since print data and job manage- 
10 ment information are separately set in each print job, job 
management information can be acquired without ana- 
lyzing print job. 

[0269] Furthermore, each job can be recognized with- 
out analysis of print data, and the overall load of each 
*5 job can be detected. This allows management of jobs. 
[0270] Moreover, since each print job in the printing 
control apparatus can be managed on the basis of this 
job management information, each print job in the print- 
ing control apparatus can be controlled in real time in 
accordance with a job control command received from 
an external apparatus. 

[0271] As many apparently widely different embodi- 
ments of the present invention can be made without de- 
parting from the spirit and scope thereof, it is to be un- 
derstood that the invention is not limited to the specific 
embodiments thereof except as defined in the claims. 



1 . A printing control apparatus for analyzing a print job 
and printing the print job, comprising: 

input means for inputting a print job in which 
printing management data and print data are 
separately set; 

analyzing means for analyzing the printing 
management data of the print job input by said 
input means; and 

management information storage means for 
storing printing management data for manag- 
ing the print job on the basis of the analysis re- 
sult obtained by said analyzing means, 
wherein the printing management data can be 
stored in said management information storage 
means without analyzing the print data of the 
print job using said analyzing means. 

The apparatus according to claim 1 , wherein when 
analysis of a new print job is started, said analyzing 
means assigns job identification information to the 
print job, sets job identification information in a job 
management table generated in said management 
information storage means, and stores the print 
management data. 

3. The apparatus according to claim 1 , further com- 
prising: 
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data conversion means for converting print da- 
ta, of the print job, which is to be printed into 
intermediate data; 

intermediate data storage means for storing the 
intermediate data obtained by said data con- 
version means; and 

rendering means for generating image data to 
be printed from the intermediate data stored in 
said intermediate data storage means, and out- 
putting the image data to a printing unit. 

4. The apparatus according to claim 3, further com- 
prising a printing unit including printing means for 
printing image data on a recording medium. 

5. The apparatus according to claim 3, further com- 
prising job control means for, when job control data 
is input through said input means, performing con- 
trol corresponding to contents of the control data for 
a print job specified by printing management data 
stored in said management information storage 
means on the basis of the print job and a control 
command designated by the job control data. 

6. The apparatus according to claim 5, wherein the 
print job includes a job packet including identifica- 
tion information for identifying the printing manage- 
ment data and the printing management data and 
a job packet including identification information for 
identifying the print data and the print data, and the 
job control data includes a job packet including 
identification information for identifying the control 
command and the control command. 

7. The apparatus according to claim 6, further com- 
prising data attribute recognition means for recog- 
nizing identification information included in the input 
data input through said input means, transmitting 
input data recognized as a print job to said analysis 
means, and transmitting input data recognized as 
job control data to said job control means. 

8. The apparatus according to claim 5, wherein said 
input means is capable of two-way communication, 
and said job control means returns job information 
in a job management table set by job management 
data for print jobs stored in said management infor- 
mation storage means when the input job control 
data requests a list of print jobs in said printing con- 
trol apparatus. 

9. The apparatus according to claim 6, wherein the 
identification information includes size information 
indicating a data size of data following the identifi- 
cation information. 

10. The apparatus according to claim 9, wherein said 
analysis means analyzes identification data of a job 



packet included in a print job, and skips the data by 
an amount corresponding to a size indicated by the 
size information included in the job packet when it 
is determined that the job packet currently being an- 
5 alyzed is print data. 

11. The apparatus according to claim 5, wherein when 
the input job control data indicates cancellation of 
printing, said job control means controls to stop print 

10 processing for a print job specified by a job identifi- 
cation number included in the job control data. 

12. The apparatus according to claim 5, wherein when 
the input job control data indicates suspension or 

15 resumption of printing, said job control means con- 
trols to suspend or resume print processing for a 
print job specified by a job identification number in- 
cluded in the job control data. 

20 1 3. The apparatus according to claim 1 1 , wherein said 
job control means performs job control in the order 
of said analysis means, said data conversion 
means, and said rendering means. 

25 14. The apparatus according to claim 11 , wherein said 
management information storage means further 
stores priviledge information indicating a privi ledge 
to perform job control, and 

said job control means performs job control 
30 on the basis of the priviledge information. 

15. The apparatus according to claim 14, wherein the 
priviledge information is set with an operation unit 
of said printing control apparatus. 

35 

16. The apparatus according to claim 14, wherein the 
priviledge information is externally input through 
said input means. 

40 17. The apparatus according to claim 1, wherein the 
printing management data includes priority informa- 
tion, and the print processing order is changed on 
the basis of the priority information. 

45 1 8. A method of controlling a printing control apparatus 
for analyzing a print job and printing the print job, 
comprising: 

the input step of inputting, through input means, 
50 a print job in which printing management data 

and print data are separately set; 
the analyzing step of analyzing the printing 
management data of the print job input in the 
input step; and 

55 the management information storage step of 

storing printing management data for manag- 
ing the print job in management information 
storage means on the basis of the analysis re- 
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suit obtained in the analyzing step, 
wherein the printing management data can be 
stored in said management information storage 
means without analyzing the print data of the 
print job in the analyzing step. 

19. The method according to claim 18, wherein the 
analysis step comprises, when analysis of a new 
print job is started, assigning job identification infor- 
mation to the print job, setting job identification in- 
formation in a job management table generated in 
said management information storage means, and 
storing the print management data. 

20. The method according to claim 1 8, further compris- 
ing: 

the data conversion step of converting print da- 
ta, of the print job, which is to be printed into 
intermediate data; 

the intermediate data storage step of storing 
the intermediate data obtained in the data con- 
version step in intermediate data storage 
means; and 

the rendering step of generating image data to 
be printed from the intermediate data stored in 
the intermediate data storage step, and output- 
ting the image data to a printing unit. 

21 . The method according to claim 20, further compris- 
ing the job control step of, when job control data is 
input in the input step, performing control corre- 
sponding to contents of the control data for a print 
job specified by printing management data stored 
in said management information storage means on 
the basis of the print job and a control command 
designated by the job control data. 

22. The method according to claim 21 , wherein the print 
job includes a job packet including identification in- 
formation for identifying the printing management 
data and the printing management data and a job 
packet including identification information for iden- 
tifying the print data and the print data, and the job 
control data includes a job packet including identi- 
fication information for identifying the control com- 
mand and the control command. 

23. The method according to claim 22, further compris- 
ing the data attribute recognition step of recognizing 
identification information included in the input data 
input in the input step, and distributing the input data 
such that input data recognized as a print job is an- 
alyzed in the analysis step, and input data recog- 
nized as job control data is controlled in the job con- 
trol step. 

24. The method according to claim 21 , wherein said in- 



put means is capable of two-way communication, 
and the job control step comprises returning job in- 
formation in a job management table set by job 
management data for print jobs stored in said man- 
5 agement information storage means when the input 
job control data requests a list of print jobs in said 
printing control apparatus. 

25. The method according to claim 22, wherein the 
10 identification information includes size information 

indicating a data size of data following the identifi- 
cation information. 

26. The method according to claim 25, wherein the 
'5 analysis step comprises analyzing identification da- 
ta of a job packet included in a print job, and skip- 
ping the data by an amount corresponding to a size 
indicated by the size information included in the job 
packet when it is determined that the job packet in 

20 the process of analysis is print data. 

27. The method according to claim 21, wherein when 
the input job control data indicates cancellation of 
printing, the job control step comprises controlling 

25 to stop print processing for a print job specified by 
a job identification number included in the job con- 
trol data. 

28. The method according to claim 21, wherein when 
30 the input job control data indicates suspension or 

resumption of printing, the job control step compris- 
es controlling to suspend or resume print process- 
ing for a print job specified by a job identification 
number included in the job control data. 

35 

29. The method according to claim 27, wherein the job 
control step comprises performing job control in the 
order of the analysis step, the data conversion step, 
and the rendering step. 

40 

30. The method according to claim 27, wherein said 
management information storage means further 
stores priviledge information indicating a priviledge 
to perform job control, and 

45 the job control step comprises performing job 

control on the basis of the priviledge information. 

31 . The method according to claim 30, wherein the priv- 
iledge information is set with an operation unit of 

so said printing control apparatus. 

32. The method according to claim 30, wherein the priv- 
iledge information is externally input through said 
input means. 

55 

33. The method according to claim 18, wherein the 
printing management data includes priority informa- 
tion, and the print processing order is changed on 
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the basis of the priority information. 

34. A storage medium storing a computer-readable 
printing control program for controlling a printing 
control apparatus for analyzing a print "job and print- s 
ing the print job, comprising program steps includ- 
ing: 



fication information for identifying the printing man- 
agement data and the printing management data 
and a job packet including identification information 
for identifying the print data and the print data, and 
the job control data includes a job packet including 
identification information for identifying the control 
command and the control command. 



39. The storage medium according to claim 38, further 
10 comprising the data attribute recognition step of 

recognizing identification information included in 
the input data input in the input step, and distributing 
the input data such that input data recognized as a 
print job is analyzed in the analysis step, and input 
'5 data recognized as job control data is controlled in 
the job control step. 

40. The storage medium according to claim 37, wherein 
said input means of said printing apparatus is ca- 

20 pable of two-way communication, and the job con- 
trol step comprises returning job information in a job 
management table set by job management data for 
print jobs stored in said management information 
storage means when the input job control data re- 

25 quests a list of print jobs in said printing control ap- 
paratus. 



the input step of inputting, through input means, 
a print job in which printing management data 
and print data are separately set; 
the analyzing step of analyzing the printing 
management data of the print job input in the 
input means; and 

the management information storage step of 
storing printing management data for manag- 
ing the print job in management information 
storage means on the basis of the analysis re- 
sult obtained in the analyzing step, 
wherein the printing management data can be 
stored in said management information storage 
means without analyzing the print data of the 
print job in the analyzing step. 

35. The storage medium according to claim 34, wherein 
the analysis step comprises, when analysts of a 
new print job is started, assigning job identification 
information to the print job, setting job identification 
information in a job management table generated 
in said management information storage means, 
and storing the print management data. 



41. The storage medium according to claim 38, wherein 
the identification information includes size informa- 
30 tion indicating a data size of data following the iden- 
tification information. 



36. The storage medium according to claim 34, further 
comprising: 

the data conversion step of converting print da- 
ta, of the print job, which is to be printed into 
intermediate data; 

the intermediate data storage step of storing 
the intermediate data obtained in the data con- 
version step in intermediate data storage 
means; and 

the rendering step of generating image data to 
be printed from the intermediate data stored in 
the intermediate data storage step, and output- 
ting the image data to a printing unit. 



42. The storage medium according to claim 41 , wherein 
the analysis step comprises analyzing identification 

35 data of a job packet included in a print job, and skip- 
ping the data by an amount corresponding to a size 
indicated by the size information included in the job 
packet when it is determined that the job packet cur- 
rently being analyzed is print data. 

40 

43. The storage medium according to claim 37, wherein 
when the input job control data indicates cancella- 
tion of printing, the job control step comprises con- 
trolling to stop print processing for a print job spee- 
ds jfjed by a job identification number included in the 

job control data. 



37. The storage medium according to claim 36, further 
comprising the job control step of, when job control 
data is input in the input step, performing control 
corresponding to contents of the control data for a 
print job specified by printing management data 
stored in said management information storage 
means on the basis of the print job and a control 
command designated by the job control data. 

38. The storage medium according to claim 37, wherein 
the print job includes a job packet including identi- 



44. The storage medium according to claim 37, wherein 
when the input job control data indicates suspen- 
se sion or resumption of printing, the job control step 
comprises controlling to suspend or resume print 
processing for a print job specified by a job identifi- 
cation number included in the job control data. 

55 45. The storage medium according to claim 43, wherein 
the job control step comprises performing job con- 
trol in the order of the analysis step, the data con- 
version step, and the rendering step. 
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46. The storage medium according to claim 43, wherein 
said management information storage means of 
said printing apparatus further stores priviledge in- 
formation indicating a priviledge to perform job con- 
trol, and s 

the job control step comprises performing job 
control on the basis of the priviledge information. 

47. The storage medium according to claim 46, wherein 

the priviledge information is set with an operation *o 
unit of said printing control apparatus. 

48. The storage medium according to claim 46, wherein 
the priviledge information is externally input through 
said input means. is 

49. The storage medium according to claim 34, wherein 
the printing management data includes priority in- 
formation, and the print processing order is 
changed on the basis of the priority information. 20 

50. A printing control system including a host computer 
and a printing control apparatus, 

said host computer comprising: 2$ 
generating means for generating print job; and 
a job packet generating unit for generating a 
print job from a job packet including printing 
management data and identification informa- 
tion for identifying the printing management da- 30 
ta and a job packet including print data and 
identification information for identifying the print 
data, and 

said printing control apparatus comprising: 
analysis means for analyzing the printing man- 35 
agement data from the input print job; and 
management information storage means for 
storing printing management data for manag- 
ing the print job on the basis of the analysis re- 
sult obtained by said analysis means, 40 
wherein the printing management data can be 
stored in said management information storage 
means without analyzing the print data of the 
print job using said analyzing means. 

45 

51. Print processing apparatus comprising means for 
receiving print jobs, the print jobs comprising data 
to be printed and command information associated 
with the respective print jobs, means for analysing 

the command data of a print job before a previous so 
print job has been completed and for storing the re- 
sults of the analysis independently of the associat- 
ed print data for use on completion of said previous 
print job. 
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